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Abstract 
Recent years, with Hong Kong's manufacturing relocation to Mainland China, it 
is believed that some of vacant private factories become offices in Hong Kong. 
Yet there is no direct and systematic evidence to support this speculation. 
According to MacGregor and Schwann (2003), industrial and commercial real 
estate share some common features. However, little research had been conducted 
to examine the relationship between industrial and commercial real estate. Our 
research attempts to investigate empirically the relationship of industrial and 
commercial real estate, using disaggregates transaction data from industrial and 
commercial property market in Hong Kong. The research is built on the 
observation that geographical distance will affect the substitutability (and thus the 
correlation) of different property prices, and will utilize commonly used time 
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Recent years, with Hong Kong's manufacturing relocation to Mainland China, 
Hong Kong has transformed itself from an industrial city to a manufacturing 
related service centre. As showed in Figure 1.1，the value-added GDP of Hong 
Kong's manufacturing industry has decline substantially relative to its service 
industry after 1990. From 1980 to 1997, the percentage share of Hong Kong 
workers employed in services rose from 42.1% to 79.3%, while the percentage 
share employed in manufacturing fell from 45.9% to 9.8% (Tao and Wong, 
2002). These economic transformations have inevitable impact on the real estate 
market: on one hand, the relocation of manufacturing results in high vacancy 
rate of industrial properties, as showed in Figure 1.2, from 1991，the vacancy 
rate of private factory is over 6%; on the other hand, the rapid expansion of 
service sector in Hong Kong generates increasing demand for office space 
(Jayantha et al. 2001). It is believed that some of vacant private factories become 
offices in Hong Kong. Yet there is no direct and systematic evidence to support 
this speculation. 
(Figure 1.1，1.2 about here) 
In regard to price relationship, existing literature on real estate have investigated 
several topics including the price and rental causality in residential property 
market (Cheung et al., 1995); the price relationship between commercial and 
residential property market (He and Webb, 2000; Kan, Kwong and Leung, 2004); 
supply constraints on rental changes (Jones and Orr, 1999); excess returns 
(Brown and Chau, 1997); and common features (MacGregor and Schwann, 
2003). None of the research, however, has studies the price relationships of 
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industrial and commercial real estate markets. The present paper is an initial 
attempt at the study of dynamic properties of industrial and commercial real 
estate prices. 
Our analysis will focus on the time series of price and trading volume. The 
reason for price is obvious. Commercial real estate^ or office property in our 
study, have some similarities to industrial real estate in many aspects. For 
example, they both serve as production inputs; they are often investment 
vehicles for institutional investors; they are both directly affected by general 
economic conditions, such as interest rate, land supply and government 
regulations. These similarities enable us to test the relationship of price 
movements between commercial and industrial real estate. The trading volume is 
used due to the views that trading volume is a good proxy for the degree of 
heterogeneity in investors' opinions and beliefs (Epps and Epps, 1976; Ito and 
Lin, 1993), or an indicator of either liquidity or illiquidity (Huang and Wang, 
2004). Following the work of Chowdhry and Nanda (1991), who have showed 
that cross-market trading is a source for trading volume correlation across 
markets; Ito and Lin (1993) used this approach to empirically investigate the 
causality of trading volumes in U.S. and Japan stock markets. In our study, we 
try to explore whether the trading volume has the explanatory power for the 
relationship between industrial real estate and commercial real estate 
counterpart. 
According to MacGregor and Schwann (2003)，the demand for real estate is 
derived from aggregate output demand, any fluctuations in the real output should 
directly affect real estate returns; the equilibrium in national capital market will 
tend to force the regional rates of returns to a common risk-adjust rate of return. 
Inspired by both empirical and theoretical reasons, this paper attempts to study 
1 In this study, "commercial real estate" is interchangeably with "office property". Generally, commercial real 
estate includes office，industrial and retail buildings, but the retail buildings are excluded from this study due to 
its different characteristics. 
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the interdependent relationship between commercial real estate and industrial 
real estate by focusing on the interactions of prices and trading volumes. The 
hypothesis for our study is that the geographical distances will affect the 
substitutability and thus the correlations of the industrial and commercial 
properties. District level dataset of eleven year periods (1992-2002) obtained 
from Economic Property Research Center (EPRC) will be used for our analysis. 
The geographical distances will be measured in terms of proximity of districts. 
Given the speculation that industrial real estate is effectively used as commercial 
real estate, several results are expected based on the hypothesis: firstly, the 
returns of industrial and commercial real estate are positively correlated; 
secondly, positive Granger causalities are expected; and finally, the geographical 
distances will influence the significance of correlations. In particular, the 
correlations should be the most significant in the same districts, less so in 
neighboring districts and the least significant for the non-neighboring districts. 
The rest of this paper is organized into six chapters. In chapter 2，the literature is 
reviewed. In chapter 3，the data are described, along with sample selection and 
classification. The econometric methodology is introduced in chapter 4. Chapter 
5 provides the descriptive statistics along with the contemporary correlation test 





In this chapter, the literature review is conducted in the following ways: the price 
relationship in the real estate market is review in section one, which is mainly in 
the commercial real estate literature. As a complement, the price relation in 
financial market is briefly reviewed in section two. The third section discusses 
the industrial real estate research. The fourth section provides review on 
measurement of real estate price in the literature. 
2.1 Review of Price Relations in Real Estate Market 
Existing literature concerning price relation have been investigated in residential 
and commercial real estate market. The focuses of these studies include price 
volatility, market efficiency, supply constraints and common features. 
Cheung et al. (1995) investigate the causal relationship between the changes of 
sale price and rental rate of housing market in Hong Kong. Using quarterly data 
of sale prices and rental rates for the five categories of residential property from 
four different districts, no causality relationships are exhibited in most cases. 
This lack of correlation between price and rental market may be a consequence 
of market segmentation. Specifically, differences in affordability, attitudes 
toward the cultural and the political changes, and institutional factors have made 
the price and rental markets distinguished from each other. 
He and Webb (2000) examine the price causality relationship between the 
residential and commercial real estate in Hong Kong. Evidence about the 
contemporary causalities between the residential and three types of commercial 
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properties (office/retail/industrial properties) indicates that both markets have 
common responses to general economic and political changes. They investigated 
further the relationship of market volatility and information efficiency by means 
of Granger-causality tests in both markets. They found that both the price and 
rental of residential real estate tend to lead the price and rental of commercial 
real estate, which is contrary to the common held belief that large transactions of 
commercial properties represents the changes in the real estate markets. This 
may due to the differences in volatility in both markets, as higher frequency of 
price adjustments in residential property provides higher efficiency of 
information exchange. However, the fact that there is no causality between 
residential rentals and industrial rentals may reflects the lease terms differences 
between both markets. 
Brown and Chau (1997) study the existence of excess return of commercial real 
estate in Hong Kong with both valuation and transaction time-series data. Base 
on market efficiency hypothesis, consistent excess returns should not be 
achieved following the filter rules. Their study confirm the possibility of earning 
excess returns in Hong Kong commercial property markets, however, if taken 
the transaction cost into account, this is not persist for the long run. They also 
find that office sector have greatest opportunity for earning excess return, while 
the retail and industrial sectors is less clear. Their findings do not imply that 
existence of excess returns in office markets may reject the market efficiency 
hypothesis. 
Tse et. al (1999) compare the risk and return attributes of office markets in 
between Hong Kong and the three major cities of China. Based on the Security 
Market Line (SML) and the optimal portfolios analysis, they find that the 
correlation between office property returns in Hong Kong and that in Guangzhou 
and Shanghai is weak. The return volatility of office market in Shanghai is 
relatively less than Guangzhou and Shenzhen, which are closed to Hong Kong 
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geographically. The returns of office property in Shenzhen are found to be 
significant correlated to the returns of Hong Kong office market, as a result of 
their geographical proximity. 
By applying the present-value model, Wang (2000) found that the commercial 
property market in U.K is inefficient. The office property market is the least 
inefficient, followed by the retail property market, and the industrial property 
market is the most inefficient. The rejection of market efficiency may partly due 
to the transaction costs and illiquidity of these markets rather than the result of 
speculation. 
Kan, Kwong and Leung (2004) study the dynamic properties of commercial and 
residential real estate prices and their relationship with aggregate output using a 
general equilibrium framework. Based on a simplified version of model, they 
generate theoretical predictions and empirically found that the commercial 
property prices are more volatile than that of residential property prices. Positive 
correlations between the two properties prices are also found. 
Jones and Orr (1999) focus on the role of differential supply constraints on the 
commercial and industrial property rental trend. Based on the observation that 
rental premium will occur when supply is unable to adjust to changing demand; 
they utilize the analysis of variance technique to divide rental changes into local 
and national components. The empirical results do not fully confirm the 
theoretical predictions, as the local supply constraints become more important 
for offices and industrial properties, but the supply elasticity of both two 
property types are not so clear. 
MacGregor & Schwann (2003) adopt common features and common cycles 
approach from business cycles literature to investigate the short-term 
co-movement of commercial real estate returns in UK. They argue that, on one 
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hand, as demand for real estate is derived from aggregate output demand, any 
fluctuations in the real output should have direct impact on real estate returns; on 
the other hand, equilibrium in national capital market will tend to force the 
regional rates of returns to a common risk-adjust rate of return. Thus there is 
sound theoretical ground for existence of common cycle in regional real estate 
returns. By estimating real regional returns for three sub-sectors of retail, office 
and industrial properties, they found that common cycle exist among the regional 
rates of return for commercial real estate in UK. 
2.2 Review of Price Relations in stock Market 
Previous works on price relations in stock market have concentrated on the price 
and volatility transmission across market. Most studies have documented a 
positive relationship between volatility and trading volume in the stock market. 
Karpoff (1987) have done an excellent review on this topic. The literatures on 
stock market suggest that trading volume can be used to examine the 
cross-market relationship. 
Chowdry and Nanda, (1991) developed a theoretical model to explain that 
cross-market trading is a source for interaction of trading volume between 
markets. They showed that when a security trades at multiple locations 
simultaneously, an informed trader have several ways to exploit his private 
information. The greater proportion of liquidity trading by large traders across 
markets, the larger is the correlation between volumes in different markets and 
the smaller is the informativeness of prices. 
Ito and Lin (1993) investigate the effect of foreign price volatility and trading 
volume on the correlations between the stock market of U.S. and Japan. Two 
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hypothesis were tested to explain the cause of international transmission of stock 
return: firstly, if correlations between cross-border stock returns are caused by 
contagion of liquidity traders' beliefs across country, trading volume spillover 
should occur (Market contagion hypothesis); alternatively, volatility spillover 
will take place if international stock return correlation are associated with the 
information transmissions of stock prices changes in one market to another 
market (Informational efficiency hypothesis). By using a simple regression 
model with a GARCH process, they found that transmission of shocks between 
Tokyo and New York is a result of volatility surges rather than trading volume 
surges. This evidence suggests that the transmission of shock of shocks between 
markets is due to an efficient reaction to new information, rather than a 
contagion effect. 
Huang and Wang (2004) show the link between volume and market liquidity. 
They found that there are two components of the trading volume. If the volume 
is driven by the matching of the idiosyncratic demand shocks among the traders, 
and higher volume could be an indication of high liquidity. Alternatively, if the 
volume is driven by the liquidity supply of the market makers and larger volume 
is actually a sign of illiquidity，since it is a measure of non-synchronization in 
individual traders. The holding of market makers is to measure the excess 
liquidity demand. Specifically, the more holding of the market maker, the less 
liquid the market is. 
2.3 Review of Literature on Industrial Real Estate Market 
Research on industrial real estate have broadly covered the topics including the 
property characteristics; determinants of demand, rental and income; return and 
valuation issues; environmental concerns; international issues as well as 
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management and financing concerns. Benjamin et al. (2003) have done a 
detailed and comprehensive survey on industrial real estate study. Our review 
here is a selective one concerning issues relevant to our study. 
Numerous studies have examined significance of industrial attributes on 
industrial value. The empirical results regarding these attributes are summarized 
in appendix 1. 
Many research highlights physical and location characteristics as the main 
influences on industrial property values. Using the hedonic framework, Asabere 
and Huffman (1991) examined market effects of zoning in Philadelphia. The 
study found that zoning adjusted slower than prices fell, resulting in 
disequilibrium in industrial property market. Sivitanidou and Sivitanides (1995) 
investigate the impact of spatial variation of location on industrial rents. They 
found that industrial rents reflect location preference of firms and their 
employees. Thompson and Tsolacos (1999) estimate industrial rents in 
macroeconomic framework in U.K. They found the changes in industrial rents 
are positive related to GDP and negative affected by absorption. McDonald and 
McMillen (2000) examine spatial patterns of real estate developments in the 
industrial, commercial, and residential sectors for metropolitan Chicago. They 
found that industrial and commercial developments were attracted to location 
nearer to O'Hare Airport and highway interchanges. Residential development 
was attracted to O'Hare Airport and had some clusters of its own major 
highways. 
Work on industrial property value also focused on the impact of economic and 
market conditions. Wheaton and Torto (1990) discovered that industrial 
properties market in U.S. has some features different from office or retail 
markets: firstly, most industrial building are either owner occupied or single 
tenant, the speculative rental portion of the industrial market appears quite small; 
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secondly, it does not exhibits strong cyclic behavior as office market; and finally, 
the features of depreciation, functional obsolescence, and building scrap page 
lend to high replacement demand for industrial space. Given these features, they 
estimate industrial space in an investment model, using employment and the 
after-tax cost of corporate capital as the driving force for industrial space 
demand. They found that industrial development is slow to adjust to changing 
market demand. 
Grissom et al. (1987) found support for existence of regional markets for 
industrial real estate. Using Arbitrage Pricing Theory (APT) framework, their 
model focus on return and risk attributes of property. The results show that 
industrial real estate is segmented between various regions and thus a regional 
submarket analysis, rather than an integrated perspective, is better for predicting 
returns on industrial real estate. Black et al. (1997) proposed that differences in 
distribution and manufacturing might lead to pricing differences. They provide 
evidence that industrial real estate can be divided into at least two subcategories: 
distribution and manufacturing. The existence of these subcategories is a result 
of production process differences. Their study suggests that when measuring 
aggregate property prices in industrial property market, adjustments should be 
made for variability between subcategories. 
Environmental contamination has adverse effect on the value of real estate by 
increasing the risk of providing mortgage loans secured by such properties. 
Jackson (2001b) provides an extensive review of environmental impacts on 
commercial, industrial and residential property price. By analyzing the risk 
perceptions of commercial and industrial mortgage lenders related to 
environmental contamination, Jackson (2001c) found significant differences in 
perceived risk before, during and after cleanup, with most lenders unwilling to 
make a loan before cleanup and a majority willing to lend at typical rates and 
terms after cleanup. 
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Environmental risk for industrial properties reflects the investment and lending 
risk related to uncertainties concerning cleanup requirements, liabilities and 
other factor. As Boyd et. al (1996) explore the effects of liability law on real 
estate transaction involving properties with potential environmental 
contamination. They suggest that market distortions driven by liability are likely 
due to asymmetric information and imperfect detection rather than legal 
uncertainty. Jackson (2002) examines the effects of environmental contamination 
on the sales prices of industrial properties. The results show that contamination 
reduce industrial price significant before and during cleanup, but after cleanup 
the price effect is not significant. 
2.4 Review of Literature on Measurement of Real Estate Price 
The real estate is a heterogeneous commodity that trades infrequently; it is 
difficult to construct accurate measures of real estate price that properly adjusts 
for quality changes over time. 
Two methods controlling for the quality differences are commonly used to 
construct real estate price indices. The first one is hedonic regression model, 
introduced by Kain and Quigley (1970). This methodology firstly estimates the 
value of a representative property in the market for each period on a set of 
property attribute information such as square footage, a proxy for quality and 
other amenities; and then uses the estimates of the implicit attribute prices to 
calculate the real estate price index. The main disadvantages of the hedonic 
regression model include difficulties in finding an appropriate functional form 
and identifying relevant property attributes to include in the analysis. Both 
problems can result in bias estimates of the implicit prices of the attributes. The 
hedonic model also requires a good and complete dataset, which is difficult to 
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obta in i n pract ice . 
The second one, the repeated sales methodology, was first described by Bailey, 
Muth, and Nourse (1963) and subsequently developed by Case and Shiller 
(1987). Given the assumption that the property attributes remain unchanged 
between sales, repeated sales methodology uses matched purchase and sale price 
pairs for the same property to estimate the property price index over times. 
Repeated sales method thus can avoid the problems of choosing functional form 
and attributes in hedonic model. Dombrow, Knight, and Sirmans (1997)， 
however, demonstrate that this advantage of the repeated sales model is limited: 
the aggregation and omitted variable biases can occur in repeated sales estimates 
as well as in hedonic estimates. Drawbacks to the repeated sales model also 
include the inefficiency (e.g. Case, Pollakowski, and Wachter, 1991)，potential 
sample selection bias (Clapp and Giaccotto, 1992; Meese and Wallace, 1997), 
and lack of age effects control (Bailey, et. al., 1963). 
While the relative merits of hedonic and repeated sales models have been 
discussed in the literatures, however, no method is superior to the other in 
general. When ample data exist, repeated sales method does a good job. When 
the data are sparse, hedonic model is a better choice. Researchers have combined 
the repeated sales model and hedonic model thus tried to take the advantages of 
both methods and alleviate their shortcomings (Case and Quigley, 1991; Quigley, 
1995; Englund, at el., 1998). However, this 'hybrid' approach requires complete 
and ample data sets, and thus is considered expensive and not practical. 
In our study, the data limitations constrain us from applying the above methods. 
On the one hand, we do not have detail data to perform hedonic approach; on the 
other hand, the number of observations for the industrial and commercial 
2 The functional form issues can be alleviated by using either more flexible parameterizations of 
the model (Halvorsen and Pollakowski, 1981) or non-parametric techniques (Pace, 1993). 
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property is too sparse to apply repeat sales method. So alternatively, we will use 
the realized rate of return as measurement of price level. Further discussion will 




3.1 The EPRC data set 
The set of data on industrial and commercial property is compiled from statistics 
provided by the Economic Property Research Centre (EPRC). The data has been 
gathered by Land Registry Department of Hong Kong government and is based 
on stamp duty information. The dataset consists of all sales and purchases 
records for each individual property in Hong Kong from 1992 to 2002. It 
includes the name and the district of the estates, the installation dates, the 
transaction prices as well as the construction area. 
3.2 Sample Selection and Classification 
This study will examine whether the geographical distances will affect the 
correlations of the industrial and commercial properties, and the district level 
data is used for the following reasons: Firstly, it is clear that the location 
preferences and the characteristics of different property types vary widely across 
sub areas within Hong Kong, relying solely on aggregated regional data"^  will 
ignore the heterogeneity of different sub areas. Secondly, the larger areas are 
needed for the analysis in order to have sufficient number of quarterly 
observations in each submarket to offset the heterogeneity problem associated 
with buildings. And finally, it is convenient to measure the geographical 
distances by means of proximity of districts. Therefore, the district level data is 
appropriated to eliminate the heterogeneity problem as mush as possible but still 
have enough areas to be able to test the geographical distance effects properly. 
The criteria for sample selection and classification are as follows: 
3 For further information about the EPRC, please see Lau (2001), Leung, Lau and Leong (2002). 
4 There are three regions in Hong Kong, they are Hong Kong Island, Kowloon, and New Territories 
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1) First we select buildings that have complete information of transaction. And 
the buildings are grouped at geographical districts on quarterly frequency.^ 
2) In order to ensure a positive degree of freedom of series in the statistical test, 
we select the districts that have at least 4 transactions for both industrial and 
commercial property markets during the sampling period. In other words, 
districts that have transactions less than 4 in one of both property markets 
will be discarded, regardless of the number of transactions in the other 
market. This is the full sample in our study. 
3) To exclude the possible selection bias in our sample, we first select buildings 
that have both industrial and commercial properties, and discard the 
transactions in those "overlapping" buildings for both industrial and 
commercial real estate markets. This is the restrict sample in our study.^ 
4) As the vicinity of districts will used to measure the geographical distances, 
we split the full sample into same districts and different districts, and 
different districts are sub-divided into neighboring districts and 
non-neighboring districts. Therefore, there are two sub-samples. 
3.3 Summary of Statistics 
According to the above criteria, there are 3 sample groups in both sale and rental 
markets. Table 1-a and Table 1-b contain the summary statistics for the sample in 
sale market and rental market respectively. There are 12 pairs of districts in the 
sale market and 14 pairs of districts in the rental market. As we will exam the 
correlation of industrial and commercial property market, notice that the 
Correlation (industrial (district A), commercial (district B)) is different from the 
5 There are 18 districts in Hong Kong, they are: Central & Western, Wan Chai, Eastern, Southern, Yau Tsim 
Mong, Sham Shui Po, Kowloon City, Wong Tai Xin, Kwun Tong, Tsuen Wan, Tuen Mun, Yuen Long, Northern, 
Tai Po, Sai Kong, Shatin, Kwai Tsing, and Islands. The district boundaries are defined by Hong Kong 
government. 
6 The proportion of transactions for overlapping buildings accounts for less than 1 % of the full sample in the sale 
markets, and less than 8% of the full sample in the rental markets. See Table 13-a for details. The empirical 
results for the restrict sample are similar to the full sample. For simplicity, we do not include the discussion for 
the restrict sample in the content, interested reader may see table appendix for details. 
7 The six districts excluded from the full sample for the sale market are: Wan Chai, Wong Tai Sin, North, Tai Po, 
Sai Kung and Islands; and the four districts excluded from the full sample for the rental markets are: Wan Chai, 
Wong Tai Sin, Sai Kung and Islands 
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Correlation (commercial (district A), industrial (district B))，for district A and B 
in industrial and commercial real estate market, i.e. 2 pairs of districts, we will 
have 2 by 2 matrix of correlations; and thus for 12 pairs of districts in the sale 
market, we will have 12 by 12 matrix of correlations, and the number of 
observations (correlations) is 144. Similarly, for 14 pairs of districts in rental 
market, we will have 14 by 14 matrix of correlations, the number of correlations 
is 196. Therefore there are 144 observations in the sale market and 196 
observations in the rental market. 
(Table 1-a, 1-b about here) 
Table 2 and 3 provide the number of transactions in the sale and rental markets 
for both industrial and commercial properties. ^ Compared to commercial 
properties, industrial properties are more active in the sale market but less active 
in the rental market. This may be explained by owner-occupied feature of most 
industrial buildings (Wheaton and Toto, 1990). And in Hong Kong, some 
commercial properties are exclusively for rental (Feng, 2003). Thus the sale 
portion of industrial market is relatively larger, while the rental portion of 
industrial property market is relatively smaller than the commercial property 
counterpart. 
(Table 2，3 about here) 
Table 4 summarizes the total number of transactions in each district, the efficient 
sampling period, and the number of zero transaction periods for each district. 
According to Feng (2003), the effective sampling period is defined as the 
number of periods between the first and the last period with transaction record; 
and the zero transaction period measures the number of zero transaction periods 
within the effective sampling period. The trading volume varies significantly 
across districts. As showed in Figure 3.1 and Figure 3.2，absolute frequency is 
used to capture the significant variation among trading volumes of each district 
8 Following Feng (2003), each contract renewal is treated as a transaction. 
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in both industrial and commercial property markets. It is clear that the vast 
majority of districts are not traded frequently either in the sale market or in rental 
market. 
(Table 4 about here) 
(Figure 3.1, 3.2 about here) 
The time series of property price are non-stationary. Following Feng (2003), this 
study employs the rate of return as the detrended property price. Figure 3.3 and 
Figure 3.4 provide the distribution of quarterly average return for each district in 
the sale and the rental market. The average rate of returns in both industrial and 
commercial properties displays asymmetric distribution in the sale market, with 
the peak (the largest frequency) at the interval of 0-0.1, and assigns more weight 
on the left. The distributions of rental market are similar to the sale market, with 
the peak occurs in the interval of 0~0.1. 
(Figure 3.3，3.4 about here) 
3.3 Chapter Summary 
The EPRC data set covers the eleven years (1992-2002) of both the sale and 
rental market transactions for industrial and commercial properties in Hong 
Kong. This study selects the full sample by the liquidity indicator (the number of 
transactions) and two sub-samples by the geographical indicator. The 
transactions of industrial properties are more active in sale market but less active 
in rental market than the commercial properties counterpart. This may be due to 
the owner-occupied feature of most industrial properties and tenant-occupied 
feature of some commercial properties. The characteristics of the data for both 
industrial and commercial real estates in the sale and rental markets are the 
number of transaction varies significantly across districts, while the values of 





Following Leung, Lau and Leong (2002) and Leung and Feng (2004), this study 
employs the realized rate of return as the detrended property price, and the 
number of transactions per quarter as trading volume. 
4.1.1 Rate of Return (ROR) as a measure of price level 
The realized rate of return is a weighted average value in quarterly frequency 
using transaction value as the weight. The transaction value is calculated as the 
product of unit price and construction area. Intuitively, the larger the value 
successfully transacted, the more representative the trading is. Firstly, the 
weighted average price per quarter is obtained in order to calculate the realized 
rate of return. The formulas are described as follows: 
W.=異 
I lAQu J 
S巧 = 1 
i 
i 
• th . . 
Where i is the index of district, j is the number of transactions of the ^ district 
per quarter, P is the price per square feet, Q is the construction area, W is the 
ratio of the dollar value on the transaction date to the total dollar value transacted 
within a quarter, P is the weighted average price per quarter. 
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Deflated by the quarterly composite consumer price index (1990=1), the realized 
rate of return, or the percentage change of the real price, is derived as follows: 
CPI 
p* -p* 1 ROR, = t ,-1* 上 
D 
D = n + 1 if zero-transaction period = n (n > 0) 
Where P* is the real price per quarter of a certain district,尺。民 is the realized 
rate of return per quarter of that district, adjusting for zero-transaction duration 
D. This study will focus on the effective sampling period^, which begins with the 
first period with non-zero ROR and ends with the last non-zero ROR period. The 
effective sampling period is a convenient tool not only it precludes 
uninformative zero-ROR or zero transactions in the time series, but also it can be 
utilized to compare the industrial and commercial property time series for more 
reliable correlation analysis. If both time-series have different effective sampling 
periods, we select the shorter effective sampling period for the calculation of 
correlation. Table 4-a and Table 4-b depict the dramatic variations of the 
effective sampling period for each district between the industrial and commercial 
property market. 
(Table 4-a, 4-b about here) 
4.1.2 Number of transactions as a measure of trading volume (Vol.) 
In this study, the number of transactions per quarter is used as a measurement of 
trading volume. This treatment is widely employed in the real estate literature 
because it avoids the possible disturbing effect of the heterogeneous features of 
properties and idiosyncratic tastes of traders]� 
9 For more discussion of the effective sampling period, please see Feng (2003), Leung and Feng (2004). 
10 For detail discussion of the trading volume, please see Feng (2003). 
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4.2 Unit Roots Test 
Before calculation of correlation coefficients, the test for series stationary is 
needed to avoid spurious results. The Dickey-Fuller (DF) and Augmented 
Dickey-Fuller (ADF) tests for the presence of a unit root are used as a formal 
test for stationary. Specifically, consider a first-order autoregressive process: 
y^  =仅 1少卜1 + A A � i d d ( 0 , ( 7 ” (4.1) 
Subtracting from each side of equation (1) we obtain: 
Ay, 二 (4.2) 
Or 
Ay,=沙 M + St (4.3) 
To find out if series { y^} has a unit root, a t-test can be constructed with the null 
hypothesis y = 0 (which is the same as a^ =1). The usual t distribution is 
inapplicable under this null hypothesis, but Dickey and Fuller (1979) tabulated 
the appropriate t ("tau") statistics. Because under non-stationary, the statistics 
computed is not asymptotically normally distributed but distributed according to 
the Dickey-Fuller distribution which is skewed to the left. 
A more general specification of (3) which is often used in practice is: 
Ay,=仅0 + 沙1 + a^t + St (4.4) 
i.e. constant and time trend terms are included. Again, the null hypothesis is 
that �^ = 0，i.e. { } contains a unit root (i.e. it is non stationary). However, if the 
error term s^  is autocorrelated, then (4) is modified by adding lagged difference 
terms, and the test is known as the Augmented Dickey-Fuller (ADF) test: 
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p 
Ay, = « 0 + 沙卜1 + +1] + St 
i=2 
f P \ 
Where y = -
V '=1 y 
(4.5) 
J=i 
The lagged difference terms '=2 are added to capture the 
autocorrelated omitted variables that would enter the error term. However, the 
true order of the autoregressive process is usually unknown, so that it is 
important to select the appropriate lag length. Including too many lags will 
reduce the power of the test to reject the null hypothesis. On the other hand, too 
few lags will not appropriately capture the actual error process and result in 
over-rejecting the null when it is true. There are several ways to determine the 
proper number of lagged differences; and we will employ the most commonly 
used ones Akaike information criterion (AIC) and Schwartz Bayesian criterion 
(SBC) in our study. 
4.3 Partial Autocorrelation Function 
Stationary time series may be autocorrelated. To prevent spurious results, it is 
necessary to pre-whiten the series by removing the autocorrelation of the series. 
The partial autocorrelation function (PACF) is used to detect the autocorrelation 
of the series. 
The partial autocorrelation function measures the correlation between two 
observations y^  and y卜! once the effect of the intervening values jv^ .j has been 
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removed. To get the partial autocorrelation function, first consider an AR (1) 
process y^ = a^y^,^ + ，subtracting the mean of y(ju) for each observation from 
both sides, we have new AR (1) equation: 
= (4.6) 
Where: e^  = an error term 
Because the error process of (4.6) may not be white noise, the symbol {e^} is 
used to clarify. Since there is no intervening value, the first order autocorrelation 
coincides with the autoregressive parameter 减i. Now consider the AR (2) 
process: 
广 = 减么 2 3 V 2 * 它， （4.7) 
Here the 2^2 coefficient measures the correlation between y^  and � � � 2 once 
the effect of has been removed. Repeating this process for all additional 
lags yields the partial autocorrelation function. Usually, with sample size n, n/4 
lags are used to obtain the sample PACF. 
PACF can aid in identification of an AR (p) process. In AR (p) process, there is 
no direct correlation between y^  and for s>p. In other words, all values 
of 也s will be zero for s � p . Therefore, the PACF for an AR (p) process should 
cut to zero for all lags greater than p. The PACF coefficients can be test under 
the null hypothesis of AR (p) model (i.e., all ^z^”— are zero), the variance of 
(l)p一 is approximately 厂1. 
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4.4 Bootstrap Technique 
In the traditional analysis, the statistics significant tests of the time series are 
conducted under the normality assumption. However, for the small samples, this 
assumption may not hold. In our study, the bootstrap method (Efron, 1979) is 
used. 
The bootstrap technique estimates statistics from a small limited data sample by 
repetitively random re-sampling the small data. Then the parameter of interest 
for the population can be approximated form the bootstrapped sample data. In 
addition, confidence intervals and the sampling error can be calculated. These 
estimates completely summarize the information about the parameters and do 
not require unwarranted assumptions about the data. Therefore, the bootstrap 
technique is a powerful tool to estimate population statistics and confidence 
intervals from small samples, without assuming anything about the underlying 
distribution of the data. 
4.5 Granger Causality Test 
The correlation coefficient in our study is conventional tool to summarize the 
contemporaneous relationship. The relationship between two time series, 
however, is not necessary contemporaneous. Thus, the Granger causality test is 
used as a formal tool to assess the lead-lag relationship between two time series. 
Defined by Granger (1969) and Sim (1980), causality is supposed when lagged 
values of a variable x^  have explanatory power in the regression of a variable � , 
on lagged values of y^  and . The procedure to test whether x, cause y^  is 
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as following: 
Firstly, running two regressions for null hypothesis “ x^  does not cause y^  
m n 
Unrestricted regression: Y^  = 工 仅 不 + 8- (4.8) 
i=\ i=l 
m 
Restricted regression: Y^  = (4.9) /=i 
And use the sum of squared residuals from (4.8) and (4.9) to calculate an F 
statistic and test whether the group of coefficients are 
significant different from zero. If they are, we can reject the null hypothesis that 
‘‘X, does not cause 
The F-statistic is defined as 
— 卵SSuR) ‘ 
Where ESSR and ESS^R are the sums of squared residuals in the restricted 
and unrestricted regression respectively; N is the number of observations; k is 
the number of estimated parameters in the unrestricted regression; and q is the 
number of parameter restrictions. The statistic is distributed as F (q, N-k). 
Because the Granger causality tests are very sensitive to the choice of the lag 
length, the Akaike information criterion (AIC) will be used to choose the proper 




In this chapter, the empirical results of the sale market will be firstly presented, 
following the results of the rental market. The results of relationships for prices 
and trading volumes will be reviewed respectively for both sale market and 
rental market. 
5.1 Sale Market 
5.1.1 Relationship between prices 
We begin our analysis by examining the correlation of prices between the 
industrial and commercial properties in the sale market. The distributions of 
price correlation for the sub-sample of same districts and different districts are 
exhibited in Figure 5.1. Relative frequency in the vertical axis indicates the 
proportion of the number of observations (i.e. districts correlations) in the total 
number of observations. The interval in the horizontal axis allocates the 
correlation coefficients within the whole range of -1.0-1.0. In Figure 5.1, the 
peak of the same districts occurs at 0�0.1, whereas the peak of the different 
districts is at -0.1~0 interval. The main part of “same districts” is -0.3-0.2; while 
the main part of the sample "different districts" is from -0.3 to 0.4. It is clear that 
there are weak price correlations between industrial and commercial properties 
in the sale market for both sub-samples. 
Figure 5.2 depicts the correlation of prices among different districts in the sale 
market. The distribution for both neighboring districts and non-neighboring 
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districts are asymmetric, with the peak at 0-0.1 interval. However, the main 
message remains the same. Most districts exhibit weak correlations between 
prices. 
(Figure 5.1, 5.2 about here) 
Figure 5.3 provides a straightforward way to investigate the substitution effect of 
industrial and commercial properties. We plot the price correlations of different 
districts in commercial property sale market against the corresponding price 
correlations of districts in industrial and commercial property sale markets. 
Intuitively, if industrial and commercial properties are good substitute, then the 
slope of the line should be positive. The flat fitted line indicates that there is no 
price substitution effect between the industrial and commercial properties. 
(Figure 5.3 about here) 
Table 5 gives a more precise result of correlation significance. It shows that at 
95% confidence level, there are nearly 90% districts with insignificant 
correlations for the full sample. For the sub-samples, price correlations appear to 
be most insignificant for the same districts, less so for the non-neighboring 
districts and the least insignificant for the neighboring districts. These 
differences seem to be contrary to our expectation. Among the significant 
correlations, positive correlations dominants in full sample and sub-sample of 
neighboring districts and non-neighboring districts, while in sub-sample of same 
districts, negative correlation is found. 
(Table 5 about here) 
Granger causality tests are conducted to assess the lead-lag relationship between 
the commercial property price and industrial property price. Table 6 shows that 
for the full sample and sub-samples of neighboring districts and non-neighboring 
districts, over 80% of districts do not display any causality between the price of 
industrial and the commercial properties. And there is no causality for the same 
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districts. Among the districts with significant causality, positive causality 
running from commercial property price to industrial property price is dominant. 
(Table 6 about here) 
5.1.2 Relationship between trading volumes 
In this section, we will exam the correlation between trading volumes of 
industrial and commercial property in the sale market. Figure 5.4 displays the 
distribution of correlation between trading volumes in the sale market. The peak 
of same district sample and different districts sample are from 0-0.2. Compared 
to the same districts, different districts have longer tail, and assign more weight 
on the right. However, the main parts of both samples are from -0.3 to 0.6， 
indicating that there is weak positive volumes correlation between industrial and 
commercial property sale market. Again, Figure 5.5 confirms this statement. 
With main part concentrated on the interval of -0.2�0.8 for the neighboring 
districts and the interval of -0.2-0.9 for the non-neighboring districts, there are 
weak positive correlations between industrial and commercial property volumes. 
(Figure 5.4, 5.5 about here) 
Figure 5.6 depicts the relationship between correlations of trading volumes 
among different districts. The downward-sloping fitted line shows that there is a 
weak negative relationship between the trading volume correlations for the 
industrial and commercial properties and the trading volume correlations for the 
commercial properties. 
(Figure 5.6 about here) 
Significant test results of volume correlation are summarized in Table 7. Most of 
districts display insignificant correlation between volumes in the industrial and 
commercial property sale market. Among about 20% districts with significant 
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correlations in full sample and non-neighboring districts, positive relationships 
prevail. The similar results are found in sub-samples of same districts, 
neighboring districts and non-neighboring districts. 
(Table 7 about here) 
The Granger causality test results in Table 8 indicate that most districts, over 
50% for the full sample and over 60% in the same districts and neighboring 
districts, display significant causalities; except for the non-neighboring districts, 
in which 50% districts display insignificant causalities. Same districts and 
neighboring districts show larger proportion of significant causalities than 
non-neighboring districts. Among the districts with significant statistics, the 
dominant relationship is that commercial property trading volumes positively 
Granger causes the industrial property trading volumes. 
(Table 8 about here) 
5.2 Rental Market 
5.2.1 Relationship between rents 
Following fashion of the sale market, we again examine the relationship between 
rents in the rental market. Figure 5.7 summarizes the distribution of correlation 
between rents. The peaks of same districts occur at the interval of -0.1 �0 .1 , 
while for different districts, the peak is at the interval of -0.1~0. The 
distributions of both samples have long tails and have more weight on the 
positive part. The main part of the same districts is from-0.3 to 0.7, while the 
main part of different districts is -0.3�0.3. In general, however, they show very 
weak correlation between the rentals. Among the different districts, Figure 5.8 
illustrates the correlations between rentals in sub-samples. Similarly, both 
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sub-samples of neighboring districts and non-neighboring districts display 
asymmetric distributions and concentrate on the range of -0.3�0.3. Thus the 
rental correlations in these two sub-samples are also weak. 
(Figure 5.7, 5.8 about here) 
The flat fitted line in Figure 5.9 shows that there is no rental substitution effect 
between the industrial and commercial properties, which is consistent with the 
sale market. 
(Figure 5.9 about here) 
Table 9 provides the significant test results of the correlation of rents. Similarly 
to the sale market, the rental correlations for most districts are not significant. 
Among the significant correlations, weak positive correlations are dominant in 
full sample and all sub-samples except for the same districts. Again, a weak 
negative correlation is found in the sample “same districts". The geographical 
distances do not have impact on the correlations. 
(Table 9 about here) 
In the Granger causality test, over 85% of districts show no Granger causalities. 
A weak gradient of significances is found among the sub-samples. In particular, 
same districts display most significance of causality; neighboring districts 
display less significance; and the non-neighboring districts have least significant 
causalities. Among those with significant F-statistics, both causalities are found, 
with positive relationships dominant. 
(Table 10 about here) 
5.2.2 Relationship between trading volumes 
Figure 5.10 provides the distribution of trading volume correlations in the rental 
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market. Similar to the sale market, the distribution of both same districts and 
different districts are asymmetric, with more weight on the positive part. The 
main range of the same districts are from -0.3�0.4; while the different districts 
have narrower range of -0.2�0.3. Among different districts, both neighboring 
districts and non-neighboring districts display similar distributions in Figure 5.11. 
The main parts of them range from -0.2 to 0.3 and the peaks occurs at -0.1~0. 
Both figures indicate that there is no significant correlation between volumes in 
the rental market. 
(Figure 5.10，5.11 about here) 
Again, we plot the volume correlations in the commercial property market 
against the volume correlations between industrial and commercial property 
market counterparts in Figure 5.12. The slope of the fitted line is flat, showing 
that the substitution effect of volumes is weak in the rental market. 
(Figure 5.12 about here) 
Table 11 gives the significant test results of volume correlations in the rental 
market. Most of districts are insignificant, similar to the sale market. In the 
districts with significant test results, the positive relation is till dominant for 
almost all samples except for the non-neighboring districts, in which positive 
and negative relationships are break even. The geographical distances have 
affected the degrees of significant correlation as our expected. 
(Table 11 about here) 
The Granger causality test results of volumes in the rental market displayed in 
Table 12 are quite different from the sale market. The majority of districts show 
neither leads nor lags causalities. For the sample same districts and neighboring 
districts with significant test results, the dominant relationship is that 
commercial property trading volumes positively Granger causes the industrial 
property trading volumes. However, the positive lag relationship is dominant in 
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the non-neighboring districts samples, in other words, the industrial property 
trading volumes positively Granger cause the commercial property trading 
volumes. Thus for the full sample, positive causality is dominant, either running 
from commercial property volumes lead industrial property volumes or running 
from commercial property volumes lag industrial property volumes. Again, the 
geographical distances affect the causalities among the sub-samples as our 
expected. 
(Table 12 about here) 
5.3 Chapter Summary 
In the sale market, nearly 90% districts is insignificant in the contemporary 
correlations between prices of industrial and commercial properties, and over 
80% of districts do not display any causality between the price of industrial and 
the commercial properties. Where causality exists, it is mainly in the positive 
side running from commercial property prices leading industrial property prices. 
More than 80% of districts display insignificant contemporary correlations 
between volumes in the industrial and commercial property sale market. Among 
the significant correlations, there is a negative price correlation in the same 
districts, and positive correlations of volumes prevail. Most districts display that 
commercial property trading volumes positively Granger causes the industrial 
property trading volumes. The geography distances do not distinctly affect the 
results as our expected, expect for the volume causalities. And there is no 
substitution effect found in the contemporary price correlations, as well as in the 
volume correlations. 
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In the rental market, the results are similar to the sale market. There is neither 
significant contemporary correlation nor causality between the rents of industrial 
and commercial properties. Positive correlations of rental prevail where 
significant correlations exist, with the exception of a negative value in the same 
districts. Again, there is not clear relationship between industrial and commercial 
property substitution. For the trading volumes, most districts illustrate 
insignificant correlation and no causality. Where there are significant results, the 
positive relationships are still dominant. The substitution effect of volumes is 
weak in the rental market. The geographical distances have impact on volume 




This research attempts to investigate the interdependence of industrial and 
commercial properties for both sale and rental market, by accounting for the 
interactions of prices and trading volumes across districts. The hypothesis is that 
the geographical distances have impact on the substitution and the correlation of 
the industrial and commercial property price. Several results are anticipated 
based on the hypothesis. According to these expected results, the empirical 
findings are summarized and investigated as following: 
Firstly, the majority of districts display no significant contemporary correlations 
of prices or trading volumes between industrial and commercial properties, 
either for sale market or for rental market. For those districts have significant 
correlations, prices and rentals present negative results ^ ^ but volumes have 
positive correlations in the same districts; while positive values are dominant in 
the different districts. 
Secondly, most districts have no prices or rentals causalities between the 
industrial and commercial property markets, except that over 50% of districts 
have significant causalities of the trading volumes in the sale markets. Where 
causality exists, it is mainly in the positive side, running from commercial 
property prices leading industrial property prices in the sale market; and running 
either way causality in the rental market. 
11 There is only one significant negative correlation of prices and it is in district Yuen Long; similarly, the only 
one significant negative rental correlation is in district Tai Po. Yuen Long and Tai Po are both major industrial 
bases in Hong Kong. 
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Finally, the geographical distances have no effect for the prices in sale market, 
but have influence for the volumes in the sale market. In the rental market, the 
distance effect is weak, for both rents and volumes. 
Given these results, the main finding in our study is the prevalence of 
independence or lack of correlation and causality, between the movements of 
prices and rentals in industrial and commercial real estate at district levels. One 
possible explanation is market segregation. That is, the firms that would use 
industrial buildings and the firms would use commercial buildings belong to 
very different sectors. For example, the industrial building provide some 
facilities that some firms，such as photo shop, some garment manufacturers, etc 
would need and the commercial building fail to provide. Also, perhaps there is 
some signal effect about using industrial building as office for some, say trading 
companies, that if their mailing address or official address are in industrial 
building, then they would be perceived to be in poor financial conditions. Or 
maybe firms in some sectors, such as the financial sector would frequently need 
to meet other firms of the same sector or some public agents and hence they 
prefer to stay near the downtown areas. Therefore, the market segregation may 
reflect the functional differentiation, financial constraint variations, and location 
preferences of different sectors and firms, which in turns have impact on the 
price relationships between the industrial and commercial property markets. 
In contrast, there are significant trading volumes causalities in the sale market. 
According to Chowdhry and Nanda (1991)，as the proportion of cross-market 
trading increases, the correlation between volumes in different markets will 
increase. Hence, in our study, the evidence that commercial property market 
volumes positively Granger cause the industrial property market volumes in sale 
market may be a consequence of increasing cross-market trading between 
industrial and commercial property markets, which is consistent with our 
conjecture. 
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Therefore, there are apparently differences between the behavior of price 
movements and trading volume relations in the sale market: lack of causality in 
prices on one hand, but significance of volume causality on the other hand. One 
possible interpretation to this phenomenon may be market illiquidity. Trading 
volume may be a sign of liquidity as well as a sign of illiquidity. Huang and 
Wang (2004) have argued that “If volume is driven by matching demand by 
traders, higher volume could be a liquidity indication; if volume is driven 
by supply of market makers, and high volume is a sign of illiquidity. The more 
holding of the market maker, the less liquid the market is." The holding of 
market maker can be measured by means of vacancy rate. Figure 6.1 illustrates 
the aggregate vacancy rate for office and private factory from 1980 to 2000. The 
aggregate vacancy rates of commercial properties are on average higher than that 
of industrial properties. That means the commercial real estate is less liquid than 
industrial property market at aggregate level. Therefore volume in our case may 
be a sign of illiquidity, and the regional rates of return cannot achieve to a 
common risk-adjusted rate of return in the long run (MacGregor and Schwann, 
2003). Thus market illiquidity may be an explanation to why prices are not 
correlated between industrial and commercial properties. However, this 
interpretation cannot firmly hold since we do not have vacancy rate data at 
district level. We have to leave the rigorous testing of these conjectures to future 
research when micro vacancy data and information on types of investors become 
available. 
(Figure 6.1 about here) 
Another limitation of our study is we only observe private factory, but we do not 
include government factory estates in our analysis. Not only because the lack of 
the public factory data, but also because it is hard to "recycle" the vacant 
government factory estates to commercial use due to the government regulations, 
although the vacancy rate of some of the government factories are as high as 
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5 0 % 1 2 . 
Even though considering the possible interpretations, this study still cannot 
explain why the negative correlations of prices and rentals in the same districts 
could come forth, or why causality should go either way in rental market. 
Neither can we explain why geography distances have no effect on the prices in 
the sale market. Further study should consider the impact of government factory 
properties, as well as take the vacancy rate into account. The results of this 
empirical study suggest the need for theoretical and further empirical research on 
the relationship of industrial and commercial real estate market. 









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 1-a Number of districts in Each Sample Group in the Sale Market 
Industrial Commercial ^ ^ . . . r , Total No. of Districts Real Estate Real Estate , , observations Market Market 
Full Sample(total No. of ^^ 
transactions > 4) 
Same Districts N.A. N.A. 12 
Neighboring n . a . N.A. ^ 
Different Districts 132 
Districts Non-Neighboring ^ � N.A. 90 
Districts ‘ ‘ 
Table 1-b Number of districts in Each Sample Group in the Rental Market 
Industrial Commercial �� 1 � � r 1 Total No. of Districts Real Estate Real Estate , , observations Market Market 
Full Sample(total No. of I4 I4 � 
transactions >4) 
Same Districts N.A. 14 
Neighboring n.A. N.A. ^ ^ ^ 
Different Districts 1 8 � 
Districts Non-Neighboring ^ ^ N a 129 
Districts ‘ ‘ 











































































































































































































































































































































































































































































































Table 4-a Summary of Statistics at the District Level in the Sale Market 
Variable List Industrial Real Estate Sale Commercial Real Estate Sale 
Market Market 
max min* mean max min* mean 
Trading Volume of ^812 98 2784 8359 2 1334 Each District 
Efficient Sampling ^^ 43 43 44 9 41 
Period 
Zero Transaction , 八 , ^^ ^ n 
4 0 1 35 0 y Period 
•Note: Calculation of the minimum excludes the district with no transaction record; 
Table 4-b Summary of Statistics at the District Level in the Rental Market 
Variable List Industrial Real Estate Rental Commercial Real Estate 
Market Rental Market 
max min* mean max min* mean 
Trading Volume of ^ 5 9 332 2620 12 502 
Each District 
Efficient Sampling ^^ 42 44 25 39 
Period 
Zero Transaction 0 10 30 0 10 
Period 
•Note: Calculation of the minimum excludes the district with no transaction record; 
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Table 11 Significant Test of the Correlation of Volumes in the Rental Market 
Sample Positive* Negative* Insignificant Total 
Full Sample 10 5 144 
(6.94%) (3.47%) (89.58%) (100%) 
Same Districts 0 1 11 12 
(0.00%) (8.33%) (91.67%) (100%) 
Neighboring 4 1 37 42 
Districts (9.52%) (2.38%) (88.09%) (100%) 
Non-Neighboring 6 3 81 90 
Districts (6.67%) (3.33%) (90.00%) (100%) 
Note: 1. * denotes that it is significant at the 95% confidence level. 
2. Figure in parentheses is the corresponding percentage of the total number. 
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Table 12 Test Granger Causality of Volumes in the Rental Market 
COM-^IND IND-^COM Two-ways Neither Total 
Causality 
Full Sample 12 8 1 
(8.33 %) (5.56%) (0.69%) (85.42%) (100%) 
Same Districts 0 0 0 12 12 
(0.00%) (0.00%) (0.00%) (100%) (100%) 
Neighboring 2 3 0 37 42 
Districts (4.76%) (7.14%) (0.00%) (88.10%) (100%) 
Non-Neighboring 10 5 1 74 90 
Districts (11.11%) (5.56%) (1.11%) (82.22%) (100%) 
Among districts COM今IND IND^COM Two-ways Total 
with significant (-) (+) (-) Causality 
Causality 
Full Sample 9 3 7 1 1 ^ ~ 
(42.86%) (14.29%) (33.33%) (4.76%) (4.76%) (100%) 
Same Districts 0 0 0 0 0 0 
(0.00%) (0.00%) (0.00%) (0.00%) (0.00%) (0.00%) 
Neighboring 2 0 2 1 0 5 
Districts (40%) (0.00%) (40%) (20%) (0.00%) (100%) 
Non-Neighboring 7 3 5 0 1 16 
Districts (43.75%) (18.75%) (31.25%) (0.00%) (6.25%) (100%) 
Note: 1. denotes the former granger causes the latter only. 
2. (+)� ( - ) denotes the positive and negative causality. 
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Table 11 Significant Test of the Correlation of Volumes in the Rental Market 
Sample Positive* Negative* Insignificant Total 
Full Sample Yl 0 117 144 
(19.44%) (0.00%) (81.25%) (100%) 
Same Districts 2 0 10 12 
(16.67%) (0.00%) (83.33%) (100%) 
Neighboring 7 0 35 42 
Districts (16.67%) (0.00%) (83.33%) (100%) 
Non-Neighboring 18 0 72 90 
Districts (20.00%) (0.00%) (80.00%) (100%) 
Note: 1. * denotes that it is significant at the 95% confidence level. 
2. Figure in parentheses is the corresponding percentage of the total number. 
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Table 12 Test Granger Causality of Volumes in the Rental Market 
COM-^IND IND^COM Two-ways Neither Total 
Causality 
Full Sample 41 IS 9 ^ 
(28.47%) (20.14%) (6.25%) (45.14%) (100%) 
Same Districts 4 2 2 4 12 
(33.33%) (16.67%) (16.67%) (33.33%) (100%) 
Neighboring 14 10 2 16 42 
Districts (33.33%) (23.81%) (4.76%) (38.10%) (100%) 
Non-Neighboring 23 17 5 45 90 
Districts (11.11%) (5.56%) (1.11%) (50.00%) (100%) 
Among districts COM-^IND IND-^COM Two-ways Total 
with significant (+) (-) (-) Causality 
Causality 
Full Sample 39 2 27 2 9 79 
(49.37%) (2.53%) (34.18%) (2.53%) (11.39%) (100%) 
Same Districts 3 1 2 0 2 8 
(37.5%) (12.50%) (25.00%) (0.00%) (25.00%) (0.00%) 
Neighboring 13 1 9 1 2 26 
Districts (50.00%) (3.85%) (34.61%) (3.85%) (7.69%) (100%) 
Non-Neighboring 23 0 16 1 5 45 
Districts (51.11%) (0.00%) (35.56%) (2.22%) (11.11%) (100%) 
Note: 1. -> denotes the former granger causes the latter only. 
2. (+)，(-) denotes the positive and negative causality. 
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Table 11 Significant Test of the Correlation of Volumes in the Rental Market 
Sample Positive* Negative* Insignificant Total 
Full Sample 10 6 1% 
(5.10%) (3.06%) (91.84%) (100%) 
Same Districts 0 1 13 14 
(0.00%) (7.14%) (92.86%) (100%) 
Neighboring 4 0 49 53 
Districts (7.55%) (0.00%) (92.45%) (100%) 
Non-Neighboring 6 5 118 129 
Districts (4.65%) (3.88%) (91.47%) (100%) 
Note: 1. * denotes that it is significant at the 95% confidence level. 
2. Figure in parentheses is the corresponding percentage of the total number. 
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Table 12 Test Granger Causality of Volumes in the Rental Market 
COM-^IND IND^COM Two-ways Neither Total 
Causality 
Full Sample 8 U 0 v i l 1 % ~ 
(4.08 %) (5.61%) (0.00%) (90.31%) (100%) 
Same Districts 1 1 0 12 14 
(7.14%) (7.14%) (0.00%) (85.72%) (100%) 
Neighboring 3 2 0 48 53 
Districts (5.66%) (3.77%) (0.00%) (90.57%) (100%) 
Non-Neighboring 4 8 0 117 129 
Districts (3.10%) (6.20%) (0.00%) (90.70%) (100%) 
Among districts COM)IND IND^COM Two-ways Total 
with significant (+) (-) (+) (-) Causality 
Causality 
Full Sample 7 1 9 2 0 19 
(36.84%) (5.26%) (47.37%) (10.53%) (0.00%) (100%) 
Same Districts 1 0 1 0 0 2 
(50.00%) (0.00%) (50.00%) (0.00%) (0.00%) (0.00%) 
Neighboring 3 0 2 0 0 5 
Districts (60%) (0.00%) (40%) (0.00%) (0.00%) (100%) 
Non-Neighboring 3 1 6 2 0 12 
Districts (25.00%) (8.33%) (50.00%) (16.67%) (0.00%) (100%) 
Note: 1. denotes the former granger causes the latter only. 
2. (+)，(-) denotes the positive and negative causality. 
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Table 11 Significant Test of the Correlation of Volumes in the Rental Market 
Sample Positive* Negative* Insignificant Total 
Full Sample U 6 m 1% 
(5.61%) (3.06%) (91.33%) (100%) 
Same Districts 2 0 12 14 
(14.29%) (0.00%) (85.71%) (100%) 
Neighboring 5 2 46 53 
Districts (9.43%) (3.78%) (86.79%) (100%) 
Non-Neighboring 4 4 121 129 
Districts (3.10%) (3.10%) (93.80%) (100%) 
Note: 1. * denotes that it is significant at the 95% confidence level. 
2. Figure in parentheses is the corresponding percentage of the total number. 
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Table 12 Test Granger Causality of Volumes in the Rental Market 
COM^IND IND-^COM Two-ways Neither Total 
Causality 
Full Sample 9 8 1 ~ 
(4.59%) (4.08%) (0.51%) (90.82%) (100%) 
Same Districts 2 1 0 11 14 
(14.29%) (7.14%) (0.00%) (78.57%) (100%) 
Neighboring 3 1 1 48 53 
Districts (5.66%) (1.89%) (1.89%) (90.56%) (100%) 
Non-Neighboring 4 6 0 119 129 
Districts (3.10%) (4.65%) (0.00%) (92.25%) (100%) 
Among districts COM^IND INDCOM Two-ways Total 
with significant (+J (-) (+) (-) Causality 
Causality 
Full Sample 8 1 8 0 1 18 
(44.44%) (5.56%) (44.44%) (0.00%) (5.56%) (100%) 
Same Districts 2 0 1 0 0 3 
(66.67%) (0.00%) (33.33%) (0.00%) (0.00%) (100%) 
Neighboring 3 0 1 0 1 5 
Districts (60%) (0.00%) (20.00%) (0.00%) (20.00%) (100%) 
Non-Neighboring 3 1 6 0 0 10 
Districts (30.00%) (10.00%) (60.00%) (0.00%) (0.00%) (100%) 
Note: 1. denotes the former granger causes the latter only. 
2. (+)，(-) denotes the positive and negative causality. 
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Table 13-a Number of Transactions and Shares of total transactions 
For Overlapping Buildings 
No. oftransactions for Overlapping industrial Real Commercial Real 
buildings Estate Market Estate Market (% of the total transactions) 
^ 84 
Sale Market (0.18%) (0.47%) 
一 ^ 482 
Rental Market (7.08%) (6.85%) 
Table 13-b Number of Transactions in Each Sample Group 
(Restricted Sample) 
Industrial Real Commercial Real 
N a oftransactions Estate Market Estate Market 
Full Sample 33946 17990 
Sa^e Restricted Sample 
(excluded for transactions of 38876 17911 
overlapping buildings) 
Full Sample 4545 7034 
M^^k^t Restricted Sample 
(excluded for transactions of 4159 6552 
overlapping buildings) 
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Table 13-c Number of districts in Each Sample Group in the Sale Market 
(Restricted Sample) 
Industrial Commercial Total No. of 
Districts Real Estate Real Estate observations 
Market Market 
Restricted Sample — 12 12 144 
Same Districts N.A. N.A. 12 
I Neighboring ^人 N.A. ^ 
Different Districts 132 
Districts Non-Neighboring ^ ^ ^ ^ ^q 
Districts | ‘ ‘ 
Table 13-d Number of districts in Each Sample Group in the Rental Market 
(Restricted Sample) 
Industrial Commercial ^otalNo. of 
Districts Real Estate Real Estate observations 
Market Market 
Restricted Sample — 13 13 
Same Districts N.A. N ^ 13 
Neighboring n.A. N.A. ^ 
Different Districts ^^^ 
Districts Non-Neighboring ^ ^ N a 113 
Districts • ‘ 
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Table 14 Significant Test of the Correlation of Prices in the Sale Market 
(Restricted Sample) 
Sample Positive* Negative* Insignificant Total 
Restricted Sample 11 4 
(7.64%) (2.78%) (89.58%) (100%) 
Same Districts 0 1 11 12 
(0.00%) (8.33%) (91.67%) (100%) 
Neighboring 3 0 39 42 
Districts (7.14%) (0.00%) (92.86%) (100%) 
Non-Neighboring 8 3 79 90 
Districts (8.89%) (3.33%) (87.78%) (100%) 
Note: 1. * denotes that it is significant at the 95% confidence level. 
2. Figure in parentheses is the corresponding percentage of the total number. 
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Table 15 Test Granger Causality of Prices in the Sale Market 
(Restricted Sample) 
COM-^IND IND-^COM Two-ways Neither Total 
Causality 
Restricted 12 9 0 m IM 
Sample (8.33%) (6.25%) (0.00%) (85.42%) (100%) 
Same Districts 0 0 0 12 12 
(0.00%) (0.00%) (0.00%) (100%) (100%) 
Neighboring 2 3 0 37 42 
Districts (4.76%) (7.14%) (0.00%) (88.10%) (100%) 
Non-Neighboring 10 6 0 74 90 
Districts (11.11%) (6.67%) (0.00%) (82.22%) (100%) 
Among districts COM 今IND IND-^COM Two-ways Total 
with significant (+) (-) (+) (-) Causality 
Causality 
Restricted 7 5 8 1 0 21 
Sample (33.33%) (23.81%) (38.10%) (4.76%) (0.00%) (100%) 
Same Districts 0 0 0 0 0 0 
(0.00%) (0.00%) (0.00%) (0.00%) (0.00%) (0.00%) 
Neighboring 2 0 2 1 0 5 
Districts (40%) (0.00%) (40%) (20%) (0.00%) (100%) 
Non-Neighboring 5 5 6 0 0 16 
Districts (31.25%) (31.25%) (37.50%) (0.00%) (0.00%) (100%) 
Note: 1. — denotes the former granger causes the latter. 
2. (+)，(-) denotes the positive and negative causality. 
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Table 16 Significant Test of the Correlation of Volumes in the Sale Market 
(Restricted Sample) 
Sample Positive* Negative* Insignificant Total 
Restricted Sample , , , 28 0 116 144 
(19.44%) (0.00%) (80.56%) (100%) 
Same Districts … ，� 
2 0 10 12 
(16.67%) (0.00%) (83.33%) (100%) 
Neighboring 7 0 35 42 
Districts 
(16.67%) (0.00%) (83.33%) (100%) 
Non-Neighboring ^^ 0 71 90 
Qtri cts (21.11%) (0.00%) (78.89%) (100%) 
Note: 1. * denotes that it is significant at the 95% confidence level. 
2. Figure in parentheses is the corresponding percentage of the total number. 
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Table 17 Test Granger Causality of Volumes in the Sale Market 
(Restricted Sample) 
COM->IND IND 今 COM Two-ways Neither Total 
Causality 
Restricted 41 ^ 10 ^ 
Sample (28.47%) (18.75%) (6.94%) (45.83%) (100%) 
Same Districts 4 2 2 4 12 
(33.33%) (16.67%) (16.67%) (33.33%) (100%) 
Neighboring 14 9 3 16 42 
Districts (33.33%) (21.43%) (7.14%) (38.10%) (100%) 
Non-Neighboring 23 16 5 46 90 
Districts (25.56%) (17.78%) (5.56%) (51.11%) (100%) 
A腳作g districts COM^IND IND 一 COM Two-ways 僅 significant Causality 膨 
Causality 
39 2 25 2 10 78 
Restricted Sample (；。.。。。/。）(2.56%) (32.05%) (2.56%) (1.28%) (100%) 
. . 3 1 2 0 2 8 
Same Districts (37 50%) (12.50%) (25.00%) (0.00%) (25.00%) (100%) 
Neighboring 13 1 8 1 3 26 
Districts (50.00%) (3.85%) (30.77%) (3.85%) (11.53%) (100%) 
Non-Neighboring 23 0 15 1 5 44 
Districts (52.27%) (0.00%) (34.09%) (2.27%) (11.36%) (100%) 
Note: 1.今 denotes the former granger causes the latter. 
2. (+)，(-) denotes the positive and negative causality. 
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Table 18 Significant Test of the Correlation of Rents in the Rental Market 
(Restricted Sample) 
Sample Positive* Negative* Insignificant Total 
Restricted Sample 9 3 157 
(5.33%) (1.78%) (92.90%) (100%) 
Same Districts 0 0 13 13 
(0.00%) (0.00%) (100%) (100%) 
Neighboring 3 1 39 43 
Districts (6.98%) (2.32%) (90.70%) (100%) 
Non-Neighboring 6 2 105 113 
Districts (5.31%) (1.77%) (92.92%) (100%) 
Note: 1. * denotes that it is significant at the 95% confidence level. 
2. Figure in parentheses is the corresponding percentage of the total number. 
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Table 19 Test Granger Causality of Rents in the Rental Market 
(Restricted Sample) 
COM-^IND IND + COM Two-ways Neither Total 
Causality 
Restricted 8 9 0 152 
Sample (4.73%) (5.33%) (0.00%) (89.94%) (100%) 
Same Districts 1 2 0 10 13 
(7.69%) (15.38%) (0.00%) (76.92%) (100%) 
Neighboring 2 1 0 40 43 
Districts (4.65%) (2.33%) (0.00%) (93.02%) (100%) 
Non-Neighboring 5 6 0 102 113 
Districts (4.42%) (5.31%) (0.00%) (90.27%) (100%) 
A啊 districts cOM+im IND^COM Two-ways ^ . 僅 significant Causality 脚 
Causality 
Restricted 7 1 7 2 0 17 
Sample (41.18%) (5.88%) (41.18%) (11.76%) (0.00%) (100%) 
1 0 2 0 0 3 
Same Districts ( 3 3 3 3 0 / � � ( 0 . 0 0 % ) (66.67%) (0.00%) (0.00%) (0.00%) 
Neighboring 2 0 1 0 0 3 
Districts (66.67%) (0.00%) (33.33%) (0.00%) (0.00%) (100%) 
Non-Neighboring 4 1 4 2 0 11 
Districts (36.36%) (9.09%) (36.36%) (18.18%) (0.00%) (100%) 
Note: 1. denotes the former granger causes the latter. 
2. (+)，(-) denotes the positive and negative causality. 
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Table 20 Significant Test of the Correlation of Volumes in the Rental Market 
(Restricted Sample) 
Sample Positive* Negative* Insignificant Total 
Restricted Sample 9 7 153 169 
(5.33%) (4.14%) (90.53%) (100%) 
Same Districts 1 0 12 13 
(7.69%) (0.00%) (92.31%) (100%) 
Neighboring 3 3 37 43 
Districts (6.98%) (6.98%) (86.05%) (100%) 
Non-Neighboring 5 4 104 113 
Districts (4.42%) (3.54%) (92.04%) (100%) 
Note: 1. * denotes that it is significant at the 95% confidence level. 
2. Figure in parentheses is the corresponding percentage of the total number. 
61 
Table 21 Test Granger Causality of Volumes in the Rental Market 
(Restricted Sample) 
COM^IND IND 今 COM 二而-了 Neither Total Causality 
Restricted 8 7 0 154 (100%) 
Sample (4.73%) (4.14%) (0.00%) (91.12%) 
1 1 0 11 13 
Same Districts (7 69。/。） (7.69%) (0.00%) (84.62%) (100%) 
Neighboring 2 2 0 39 43 
Districts (4.65%) (4.65%) (0.00%) (90.70%) (100%) 
Non-Neighboring 5 4 0 104 113 
Districts (4.42%) (3.54%) (0.00%) (92.04%) (100%) 
和”g 耐,彻 COM^IND IND^COM Two-ways … 僅 Causality 脚 
Causality 
Restricted 7 1 7 0 0 15 
Sample (46.67%) (6.66%) (46.67%) (0.00%) (0.00%) (100%) 
1 0 1 0 0 2 
Same Districts (50.00%) (0.00%) (50.00%) (0.00%) (0.00%) (0.00%) 
Neighboring 2 0 2 0 0 4 
Districts (50.00%) (0.00%) (50.00%) (0.00%) (0.00%) (100%) 
Non-Neighboring 4 1 4 0 0 9 
Districts (44.44%) (11.12%) (44.44%) (0.00%) (0.00%) (100%) 
Note: 1. -> denotes the former granger causes the latter. 
2. (+)’ (-) denotes the positive and negative causality. 
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Table 22-a Results of ADF tests for the Sale Market 
(Full Sample) 
Industrial Real estate Market Commercial Real Estate Market 
ROR I Vol. ROR Vol. — 
T ^ A D F L ^ A D F L ^ A D F L a g ADF 
Districts order t-test order t-test order t-test order t-test 
Central and Western 1 -9.1197 0 -6.4095 0 -8.1916 0 -3.9932 
Eastern 一 0 -8.9048 —1 -3.5300 1 -5.7670 0 -4.8682 
Southern — 0 -9.0502 0 “ -4.0997 0 -8.4056 1 -5.5760 
Yau Tsim Mong 0 -10.3415 0 -4.5127 1 -6.0845 0 -7.9133 
Shan Shui Po — 0 "T0.0087 0 -3.6340 0 -8.5807 0 -3.9742 
Kowloon City — 0 -11.3915 0 “ -3.8350 0 -7.9920 0 -3.4433 
Kwun Tong 0 -9.5646 0 -4.5215 0 -7.9484 0 -5.3661 
Tsuen Wan — 0 ~^.1445 1 -4.4718 0 -9.7944 0 -3.6592 
Tuen Mun 1 -7.7988 0 -5.9868 0 -6.1162 0 -6.1172 
Yuen Long — 0 -9.6455 0 “ -5.4795 0 -8.7221 0 -5.7206一 
ShaTin 1 - 7 . 8 3 6 ~ 0 "-4.5784 1 — -6.3477 0 -30.9332 
" K ^ T s i n g _ 1 "^.1350 I 0 -7.4942 0 -6.2799 0 - 4 . 9 4 i r " 
Note: All series have no trend; all series are stationary at 95% confident interval. 
Table 22-b Results of ADF tests for the Rental Market 
(Full Sample) 
Industrial Real estate Market Commercial Real Estate Market 
ROR Vol. ROR Vol. 
T ^ A D F L ^ A D F Lag ADF Lag ADF 
Districts order t-test order t-test order t-test order t-test 
Central and W e s t e r n " 0 ^ 4 7 7 ^ 0 -3.7461 0 -4.3295 1 -7.9114 
Eastern 0 -7.7588 "o -4.0608 0 -10.0126 0 -3.8037 
Southern 0 -6.6315 0 -3.9545 0 -5.7752 0 -3.0631 
Yau Tsim Mong 0 -8.9603 0 -13.4172 0 -7.6907 0 -2.9344 
Shan Shui Po 0 - 9 . 3 8 ^ 0 -4.1235 0 -7.3504 0 -4.8928 
Kowloon City 0 - 9 . 4 0 5 ^ 0 -4.1947 0 -10.4117 0 -3.4777 
Kwun Tong 0 " ^ 9 7 9 0 -4.1872 0 -6.9073 0 -4.7328 
Tsuen Wan 0 -10.6697 0 -4.2512 0 -8.9618 Q -3.0431 
Tuen Mun 0 -7.1909 0 -6.0203 0 -5.9522 0 -4.3077 
Yuen Long 0 -6.6313 0 -6.9886 0 -7.8119 0 -4.6014 
North 0 -6.7210 0 -7.7878 0 -7.5252 0 -4.5252 
TaiPo 0 -7.5687 0 -5.9107 0 -4.6460 0 -6.8714 
Sha Tin 0 -10.4291 0 -4.6364 0 -7.8562 0 -4.0382 
Kwai Tsing 0 -6.6037 0 -5.4096 0 -7.6947 0 -5.4815 
Note: All series have no trend; all series are stationary at 95% confident interval. 
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Table 23-a Results of ADF tests for the Sale Market 
(Restrict Sample) 
Industrial Real estate Market Commercial Real Estate Market 
ROR Vol. ROR Vol. 
T ^ A D F L ^ A D F L ^ A D F ~ Lag ADF 
Districts order t-test order t-test order t-test order t-test 
Central and Western 0 -10.3455 0 -6.3660 0 -8.0688 1 -8.1869 
Eastern "o" -9.0720 0 - 3 . 9 ^ 0 -7.8655 0 -3.1342 
Southern ^ -8.9774 0 - 3 . 2 ^ 0 -8.51 0 -5.2645 
Yau Tsim Mong o" -10.4189" 1 -3.6746 0 -7.6341 0 -2.9991 
Shan Shui Po 0 -10.0692 0 -8.7537 0 -8.6045 0 -4.0322 
Kowloon City o" -11.3838~ 0 -2.9043 0 -8.1172 0 -3.4433 
Kwun Tong 0 -9.5772 0 -2.9305 0 -8.2477 0 -5.6147 
Tsuen Wan ^ -9.0556 0 -3.9762 0 -9.8687 0 -3.6592 
Tuen M u n ~o" -7.6373 0 - 4 . 1 ^ 0 -6.1889 0 -6.1172 
Yuen Long 0 -9.7394 0 “ -4.6062 0 -8.8167 0 -5.7206 
ShaTin 0 -9.7557" 0 -3.1810 V -8.4647 0 -30.9332 
Kwai Tsing 0 -8.8842 1 -7.5730 0 -6.1931 0 - 4 . 9 ^ 
Note: All series have no trend; all series are stationary at 95% confident interval. 
Table 23-b Results of ADF tests for the Rental Market 
(Restrict Sample) 
Industrial Real estate Market Commercial Real Estate Market 
ROR I Vol. ROR I Vol. 
T ^ A D F L ^ A D F L ^ A D F L a g ADF 
Districts order t-test order t-test order t-test order t-test 
Central and Western ^ _ 0 -3.9004 1 -7.8651 
Eastern o" -8.3621 0 -4.1089 0 -10.0985 0 -3.9381 
Southern 0 -6.6315 0 — -3.2785 0 -5.7752 0 -3.0631 
Yau Tsim Mong 0 -8.9140 0 — -2.6112 0 -7.6882 0 -2.9257 
Shan Shui Po 0 -9.1026 0 一 -4.1013 0 -9.8926 0 -4.7779 
Kowloon City � - 9 . 4 0 5 9 ~ T -4.1947 0 -10.4117 0 -3.4777 
Kwun Tong 0 -7.4979 0 一 -3.8668 0 -6.9073 0 -4.7328 
Tsuen Wan 0 -10.865 0 -4.2683 0 -6.4155 0 -3.2000 
Tuen Mun 0 -7.1909 0 -6.0203 0 -5.9522 0 -4.3077 
Yuen Long o" -6.6313 0 -6.9886 0 -7.8119 0 -4.6014 
North “ � - 6 . 7 2 1 0 -7.7878 0 -7.5252 0 -4.5252 
TaiPo o" -7.5687 0 -5.9107 0 -4.646 0 -6.8714 
Kwai Tsing 0 0 -5.4096 0 -7.6947 0 - 5 . 4 ^ 
Note: All series have no trend; all series are stationary at 95% confident interval. 
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Figure 1.1 Valued-add GDP of Manufacturing and Finance, insurance, 
real estate and business serves in Hong Kong (1980�2001) 
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-A— Manufacturing HIH Financing, insurance, real estate and business services 
Source: 2002 Gross Domestic Product, Hong Kong Census and Statistics Dept. 
Note: Value-added GDP deflated by CPIA (1979=1). 
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Figure 1.2 Vacancy Rate in Industrial Real Estate Market 
(1980�2000) 
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Source: Hong Kong Monthly Digest of Statistics, Hong Kong Census and Statistics Dept. Various 
Issues. 
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Figure 3.1 Distribution of the Quarterly Trading Volume in Sale Market 
350 
300 — 
^ 250 k 
g 200 
I 150 
^ 100 - p i 
Q _ 一 丄 一 0 3 3 I I BM I ^ ^ I M— I I I IIb 
� � P # 次 〜# 〜& 
Range of Trading Volume 
• Industrial • Commercial 




t 250 -] L — I 200 H I 
Z 150 H i 
£ 100 H I — 
5 � I I I t^^ I r J I _ l — I — I — I — I I — I — 
^ \ \ 今 今 A 今 々 合 令 ' 
Range of Trading Volume 
• Industrial • Commercial 
67 
Figure 3.3 Distribution of the Quarterly Average Return 
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Figure 3.4 Distribution of the Quarterly Average Return 
in the Rental Market 
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Figure 5.3 Relationship between Correlations of Prices among Different 
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Figure 5.4 Distribution of Correlation between Volumes in the Sale 
Market 
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Figure 5.5 Distribution of Correlation between Volumes among Different 
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Figure 5.6 Relationship between Correlations of Volumes among 
Different districts in the Sale Market 
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Figure 5.7 Distribution of Correlation between Rents in the Rental 
Markets 
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Figure 5.8 Distribution of Correlation between Rents among Different 
districts in the Rental Market 
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Figure 5.9 Relationship between Correlation of Rents among Different 
districts in the Rental Market 
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Figure 5.12 Relationship between Correlation of Volumes among 
Different districts in the Rental Market 
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Appendix 4 Definition of Property Types* 
Premises are categorized according to the use for which the occupation permit 
was originally issued, unless known to have been subsequently structurally 
altered. Otherwise, no specific check is made on current use and no attempt has 
been made to distinguish those domestic units used for non-domestic purposes 
and vice versa. 
Private Office premises comprise premises situated in buildings designed for 
commercial/ business purposes. Offices owned by the Government of the Hong 
Kong Special Administrative Region and managed by the Government Property 
Agency are excluded. 
Private Flatted Factories comprise premises designed for general manufacturing 
processes and uses, including offices, directly related to such processes, and 
normally intended for sale or letting by the developers. Similar premises built by 
the Housing Authority are not included. 
Private Industrial/Office premises are floor space designed or certified for 
industrial/office use. 
Private Commercial premises include retail premises and other premises 
designed or adapted for commercial use, with the exception of purpose-built 
offices. Car parking space is excluded. Commercial premises built by the 
Housing Authority and Housing Society are excluded. 
•Source: Rating and Valuation Department, Hong Kong SAR. 
http://www.info.gov.hk/rvd/review/pdf/15_technotes.pdf 
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Appendix 5 Example of Perl program used to extract the data from 
EPRC data sheets 
# This program is to extract the same lines of the dataset to a separate file; 
# Software UltraEdit is recommended for editing; 
# Written by Wei Peiling. 
open(IN—FILE, “ hkc99.PRN") || die "can not open myfile $!\n"; 
open(OUT_FILE, “�hkc_99new.PRN") || die "can not open myfile $!\n"; 
$row 二 10; # initiated，a dataset contains 10 lines 
while (<IN_FILE>) { 彻ead line by line 
chomp $_; 
i f ( / (A[A-Z0-9 ] \d{6}) | ( [A-Z] [A-Z] [A-Z] \d{4} ) / ) #match the Ref. No. 
{ 
$row = 1; # set the line that begin with the Ref. No. as the first line 
} 
else { 
$row = $row+ 1; 
} 
if($row==2) { #print the second line, the parameter can be modify to print other lines 
print OUT-FILE $_; 
print OUT—FILE "\t"; 
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